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Editorial

Inland aquatic ecosystems (e.g., lakes, ponds, wetlands, rivers,
streams and reservoirs) contribute significantly to global energy
fluxes, and mass transport and transformation. Abundant and
diverse microbes in these systems regulate the cycles of carbon, nitrogen and other biogenic elements. Since these cycles
are subject to a variety of anthropogenic disturbances and can
provide positive or negative feedbacks on climate change, they
have been the subject of increasing attention.
In 2016, the Life Science Department of the National Natural Science Foundation of China (NSFC) launched a major research program entitled “The mechanisms of element cycling
driven by microorganisms in the hydrosphere (abbreviated as
“Microbiome in the Hydrosphere”).” The “Microbiome in the
Hydrosphere” program is focused on the geomicrobiology of
carbon, nitrogen, sulfur and other biogenic elements in typical aquatic systems (including terrestrial and marine systems)
through multidisciplinary studies (including microbiology and
geology). This NSFC-funded program seeks to understand microbial functional groups and community structures and to
identify new types of interactions with the environment, new
pathways of element cycling and energy metabolism, and microbial contributions to ecological and geological processes. The
“Microbiome in the Hydrosphere” program consists of multiple
relevant projects, and is funded with 200 million RBM Yuan for
eight years (2017–2025). With the encouragement of this program, more and more Chinese scholars have devoted to the studies related to microbiomes in the hydrosphere.
During the fifth and sixth annual meetings of the Chinese
Society of Geomicrobiology (CSG), held in Wuhan (2016) and
Guangzhou (2017), respectively, more than 100 oral and poster
presentations addressed the topic of “Microbiome in the hydrosphere and related biogeochemical cycling of elements.” The
CSG annual meeting serves as an academic exchange platform
for Chinese and invited international geomicrobiological scientists of related disciplines including mineral petrology, mineral deposits, palaeontology, organic geochemistry, molecular
paleontology, biogeochemistry, petroleum geology, microbiology, and ecology. This thematic issue contains papers presented
at the CSG annual meetings and related research devoted to
lakes, peatlands, estuaries, reservoirs, karst groundwater and
acid mine drainage. Here, we briefly summarize some major
findings communicated in this thematic issue.
Liu et al. (2017a) studied the mechanisms for structuring bacterial community composition and diversity in an alpine lake.
They found that the bacterial community shifts in dominance
from Proteobacteria to Actinobacteria, which was associated
with the increasing the ratio of carbon to nitrogen (C:N), suggest-

ing that nutrient level could affect lacustrine bacterial community composition and diversity. Rissanen et al. (2017) investigated
the influence of electron acceptors (EA, e.g., SO4 2− , NO3 − , Fe3+ ,
Mn4+ and O2 ) on CH4 production and oxidation in the sediments
of two shallow boreal lakes. They found that the additions of EA
did not enhance the potential anaerobic CH4 oxidation. In contrast, increased EA level stimulated the activities of anaerobically respiring bacteria (e.g., iron reducers), which outcompeted
methanogens and thus suppressed CH4 production. Zhao, Xing
and Wu (2017) investigated bacterial and fungal responses to decomposition of macrophyte leaf litter in a freshwater lake. They
found that the alpha diversity of both bacterial and fungal communities significantly increased in response to decomposition
of macrophyte leaf litter, and that bacterial and fungal community structures significantly varied over time during the decomposition process. In comparison with bacteria, the fungal communities were more sensitive to the dynamics of nitrogen and
phosphorous contents as well as the N/P ratio of the leaf litters.
In addition, bacteria and fungi appear to be in cooperation with
a division of labor for the decomposition of macrophyte litter.
Zhong et al. (2017) investigated prokaryotic diversity and structure at different depths in the Zoige peatlands. They noted that
water table drawdown reduced the diversity of prokaryotic communities in the Zoige peatlands. Such diversity reduction varied
with depth, with the intermediate layers (20–30 cm and 50–60
cm) being more statistically significant than the surface (0–10
cm) or deep layer (90–100 cm). Soil pH, total organic carbon and
total nitrogen were the most important variables influencing the
microbial community structure. Hu et al. (2017) investigated the
spatio-seasonal distribution of bacterioplankton communities
at the level of the whole community, and abundant and rare
taxa in a salinity-influenced watershed. The abundant taxa contribute major biomass but minor biodiversity, while their rare
counterparts contribute minor biomass but major biodiversity
to ecosystems (Galand et al. 2009; Pedrós-Alió 2012). Hu et al.
found that nearly a half of metabolic phenotypes annotated by
METAGENassist showed higher relative abundance in the abundant taxa than in the rare taxa. Environmental filtering instead
of dispersal limitation is the primary mechanism driving the assembly of the whole communities, and abundant and rare subcommunities at both taxonomic and functional levels. Liu, Cai
and Zhang (2017b) investigated the virioplankton communities
in a subtropical estuary. Their results showed that typical freshwater and marine T4-like myoviruses co-exist in the estuarine
ecosystem, and that these viruses showed a geographic distribution pattern, which might be shaped by the environmental
gradient and/or their host distribution. Xue et al. (2017) studied
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the response of anammox bacterial communities to cyanobacterial blooms in a subtropical reservoir. They found that the abundance of benthic anammox bacteria was significantly increased
by cyanobacterial blooms, and the distribution and dynamics of
anammox bacteria were mainly controlled by changes in environmental conditions (e.g., NH4 –N and total organic carbon)
and water stratification related to cyanobacterial blooms. Li et al.
(2017) studied the abundance and diversity of aerobic anoxygenic phototrophic bacteria (AAPB) in combination with hydrochemistry in the subsurface water in an area with a karst geological background. They found that AAPB might be involved in
the transformation of total organic carbon source/sequestration
in the groundwater–surface water of this area. Liang et al. (2017)
surveyed the influence of sampling volume on the analysis of
microbial community composition in an acid mine drainage.
This sampling volume strategy could be treated as the spatial
scale. Their results showed that samples were grouped tightly
according to spatial scales and microbial variations were significant between any two scales. This may be caused by patchy
microbial distribution as indicated by the significant correlation
between the mean β-diversity within each group and spatial
scales. Their results help to inform sampling strategies for future microbial studies in aquatic environments.
Finally, the first annual program progress conference of the
“Microbiome in the Hydroshphere” Program will be held in January 2018 at the Southern University of Science and Technology
in Shenzhen, China. The seventh CSG annual meeting will also
be held in 2018 (likely in June) at Shanghai Jiao Tong University
in China.

